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(54) OPTICAL PRINTER LIGHT SOURCE 

(57) Abstract 

PURPOSE: To prevent the irregularity of the light 
outputs of light emitting diodes between chips and to 
unrfonruzB the size or printing desity of a printing dot 
by providing a monitoring right detecting and emitting 
integrated type element consisting of a light emitting 
element and a photodetector of a laminated structure at 
the rear position on the side opposite to the fight 
emitting direction of an edge emission type light 
emitting diode array. 

CONSTITUTION: An optical printer Tight source is 
constituted of a Gght emitting diode array wherein 
respective layers are formed so as to be separated 
electrically and spatially by a large number of first 
separation grooves 1 1 to which edge emission type light 
emitting diodes 2 wherein light outputs are obtained 
frnrn the bam mated edge surfaces thereof are provided at 
an equal interval. A monitoring Gght detecting and 
emitting integrated type element 4 is constituted of a 
light emitting element 5 and a photodetector 6 formed by 
separating the same laminated structure as the edge 
emission type light emitting diodes electrically and 
spatially by a second separation groove 12 and arranged 
so that the Dght emitting direction thereof becomes 
right-angled to the Gght emitting direction of the 



(71) Applicant RICOH CO LTD RICOH RE8 INST 

OF GEN ELECTRON 

(72) Inventor SATO SHUNICHI 

TAKAHASHI TAKASHI 
IECHI HIROYUKI 
YOSHIDA TOM OAK1 
IWATA HIROKAZU 



light emitting diode. By this constitution, Dght 
outputs are suppressed in irregularity and can be 
uniformized with extremely high accuracy and printing of 
high quality can be performed. 
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K£, WmnilcK^IKftoJRl^lBiK^J: 

'>fc < £ 1 oRtf kft> R3&3t*V KT W cojfc 

&#«£-f-*3fc:/y v^-3t«» 

K«r. ^IHffflt-Rtt^1$*^mi^ffilSft-J:t)#a^« 

8trEfi8ffi*3ts*3t k t m tmmmm: *m 2 & 
jaw, *©*imt*rti**«HB**^*- 

KT W©*UM**IpH£» LtMl:ft5i 5 f-, 

ft KT W o*tH4t*lRJ £ K*MBS^a*ffi«lc 30 

KT u>T «>*WA«>tf 6>o# *r*]E-J-5«riE#Ri: *:« 
ElUttK*^^ htfER&ftTv^WMHt 

<7?ss $ t «HE*B«*a«*^>f a— kt w xt/mna 
sm* *v kt w * 
v*— 3t«. 

[»**4] «»ia*^^-ffls*3t*aa**«:. stria 



*t5**»»SttH l 3 J: 5 tc. IMMKCrjRia 

tifii o 2±i:*7 ^; 7^itt»T*a*}i5Bi» 

#1 0 3, 1 0 4, 1 0 5^IA0#tte>ttT*3t), w<£> 

emh* 104, 105 ^ wc**t-tixiBifcflr*^«ac t 

o««*rff*5fcaC>©*— ^/n o 6, 10 7M^ 

ftTl**. 1 0 8- 1-1 08-n (nteiE<0S») 
«5fe^ WK&^fc**^ KT W ^ 

S/T'TffctK 1 0 9- 1-1 0 9-nWHO-l- 
1 1 0-ntt«3t^^"— K7Wfy^l08-l- 

1 0 8-nfcWttr3 K9-f'<ISMk BP*>, ^1 
0 6, 1 0 7 £ 9 4 ft 9 T/w<7 u 

T, 'T—'JlV 106, 107£*9 Mftft-^-Sr— ^IJ5H1 
Ik. ?S*^t-KK7Y^IiBlHlBl 0 9-1-10 
9-n, 110-1-110-n i-A^l L N — ^iJ^Ot* 

^«rv7Mfc», £ftfcaB&]&i«#^ra-- - kwmi 
a^ica^u. rft^av^#»*^>f*— Kasjs«r, * 

K**»i K^AffijBF*^§l«^cov^T^ilSl 4 

94*— K7Wfy^2 0 1 -m±co^^^- K 

2 0 1 -m- p liir;V7 ^ 7 ^ U^X7 K $co^ 
ft*2 0 2iaotM*K7A2 0 3±Jcje«Sft 
So I© i 5 4«3t^-< K7 tiv^fc, *^y 

'hSUk&-*imk*Zo Xi5.*5ta-etH3tJt^K 
<, ^7^ h^Wfett. SfeJc^y^offiK 

So :^J:5«y5 > Kicfflv>^^s«5t^-f 
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KT Kol*tt4i»i Ltli, fliiliHi 5 

i 5 l 2 0 J: !3 #b^3tW^^3SS«:** 

9 . 6 00dpi (dots per inch) 10 

»uTMft*rtnc»aa5*tfe»m»i 2 3M<t9, « 

9l22t 1 2 4, 1 2 5 t ®±iC#ffiit 

i\ Vffix^afcfji^-j-sdtt, 2 2 co*sir 20 

0 0dpi J^±(7)J: 5 *iS5«S^«3tffi 1 2 2<7>JgjS6t 

9, *«aDrt^a3v^TMfl«tojiJ»oi*-tt, lot 

b (^^ffil^S 0%(c^^i"5) > ^K^h^t^f 
T, PRli6 00dp i«±^)J:3^gl:MS^ 

^>r *— kt w srfflv^at^y >*-*^£r^*i-s 



±9*9, WJI«HBJ:9*a*tf»bn*«IIB*3lt«J8 
*^ K«r»IBBI^Bl:tt fc«*oK l #K8S J: 9 
#S *r«ftft2mttfc5Mi ttM bfc*3t ^ K 
7Kl:J: 9«*b^:3t^ , y v^ — #SSI-*5V>-C, tfrlE 
«Sffi*#:a!*3fc*V tf— K Wl CSS^it^m 2 
J^J: 9«ft»ffllBttJC»«UT»«Ufc***^4:3t* 

5Sh=-«j:9j$9, *o*a«-36riais«na»*^>r^— KT 

>T KT W co3ttUit*rfil t K*MBo**ttKJc^ft 

<Hi bix. »*3t^>r a— kt w o^m^ 

ix*^* -ft-^-iC X 9 ±refi8ffi*3t£!*3te*V K 
T W ©*H*G>tf bo* *r*tE-*-5*3E*a t *JHI 

K^»*», 5 

JB l £«8fK i 9 #8 &«ft»ffilHJ LTM U 

tf— K7WCJ: 9^Lfcft:7 p y 

*Jl«:»*S**fe«>om*«:*tfaJl«iftJ:9«9, 
»Ji»BJ: 9*Ul** s #ba*»ffi«*ffl«*^ 
KSr, *nH^K^fc«ft^JI!l^lKK^J:9*JI«:ft 
*ttffllBft»c4MIU-C»* Lfc»*^ K7W I- 

k t n caswit^B 2 ftmmiz X 9 ft 

«»ffilBftlciMiUT»*Ufc»*»^fci»*»^J: 9 

^9> -to*a*t*rti3is«HE«*^>rd— ktk©* 

Tu^o^m^f^t^{iI^m^{iz:B^ / >^< ^t- 

^— nrwcj: 9ttimaB»*a!**^^— K7^o* 

-< kt u>r xt/^-^ ^ -ffla***aa*-?-o*tL 
^3^8t*^s9:it^r ti^fo^o Mf*qi3-ert:«rEiiS3 

^•^^-ffls^^siiis^^, m&ftytyj*- kt 
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H»3fcS!3S3te #4 KT W 0¥W*ttJI*KfiJbS i 

m^cD^itm^-^AJj Lt y XflMS-A: ftaoSrKifci" 
«f iX^oKIil^tW SrRlt 5 I i J: 9, MTE 

0^i"5 e 0 1 ^^i~3§3£:y KT U>f ^(C^oV^ 
T, W**i**^*-K7W2(2-l-2- 
2 5 6) h*S^6 0 0 dpi«a-C*>!9 , nlG 

a A s*ffil±i^2 5 6*^^SttTV>5 0 :o»jt 

fflSfc^^a^oaa^rflA-A' KfB) 30 
<fc5lC, £E 1 W±l:MO V P ESia 9 nSG a A s 
^77-12 1, nlAlo.4Gao.fiAs^73'Kl 
2 2, Mitfc6Alo.2Gao.8As^|4f2 3 > P 
!Alo.4Gao.6As^7yKl24, PiGaAs^ 
f7/|25, ^ LTIKSrilMlu K- f V ^ L^i P 
A + flGa As M26 (PA + TIi T-hj 

2 6 ±ffifrbmm i <&*ffi*-c2tt*r i^— ^{c^lt 40 

BC«JcK*ffilJcJH-5*l»BI*l l (B3«r#RS) 

3Jxt*3 0, ^o»i^BS«i 1 fcio-c**^*- 
kt u-r 2 rto^%*y-r KT W 2 *s«ftWt;L# 

gl£;ft,TV>£ e K7K 2<D3tttl4t 

KiEBSft-ci**. Sblc. rix^<7)#**^>r^— -K 
7W2^3^^ h^2 6±tCli. ^riX^JxAu-Z 
n/Aua>lb/S5pfflmfii2 7*S»J**iX, XStK 1 <0 so 



SSi^liAu-Ge/N i/AuJ&»fcjaanftiJ««2 8 

*ffi»*at«*^-f a— kt u-r 2 2 a * 

fcEiBlffliaR^-r^^y h3 (3-1-3-256) 
tCia^S (8-1-8-2 5 6) fcJ:9*«»fc*i*S 

ti&m&ytm&yty^ kt w 2 1*. Bi#tt<Di§-~tt 

tffco£j&5± 5%£*Tfc:ftoTl^o ft*3, 

«\ III- V^{^¥^t*fc6 G a A s , A 1 G a 
As, AlGalnP, InP, InGaAsP, In 
GaP, InAlP, G a A s P, G a N, I n A s , 
InAsP, InAsSbf, £>3lM2, II-VlBSffc-g* 
WSftt'fc^ZnSe, ZnS, ZnSSe, CdS 
e, CdSSe, CdTe, HgCdTe^ £ b(C 
i*> IV-VlS^^^#T*fc§ P b S e , PbTe, 
PbSnSe, PbSnTe If T&> 5 . ^tl^tKOUPc 

5 C Sttl i U A 1 G a A s *©#fft»V^ 

Ga A s *fcttA 1 aU*aS0 ±5*#< 0. 4 5 
«t 9 /i^V^ffi^^oA 1 G a A s ^ s MV^^>iX^ -t<^*& 

^7j/Kl24 tt:SttJi.2 3 J: 5 «fi|W^H^J£v^A 1 G 
aAs «rfflV^ixtfftV\ ^fc, *ffi^3tS3B*^ 
K7l/^2tl«, ^ -f^MISlf?- 4 

ffi**S*3t KT U-Y 2 ^^mtt^-f^ fc S*HH0 

TSi£-C*>oTtt*ffilJC*-e*r-5*2^K*l 2f- 
2SIBtt^»lll*ixT»E»aB**ai«*^ ^- K 5 tcp 

K7K2 co^ffitt^fS] Eft ft S <t 5 CcE 

fi^ixr^^. ttnm&, mmm&. m*m. mm 
mm<om*mm*&i&w&ytM¥&%:y<<< kt u>< 2 

m&itmftyty'C k 5 1 m 2 ^st» 1 2 uti^ 
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-o«S«ific«t 9«/fc**LT*3?u 

^ytm+GCD^i/*? ha 2 6±\a±* P {njm^2 7^ 
2 8 £tix\,^z> 0 . ±mm^Z(D^y^ t-Kru 

«0«t«0**^*-KJ:9*fflA7tr*ai«IB2 10 

UT»l«-J-5«ffi7Jtai5t*»-7' 6 0*^-{W® 6 a luA 
WtS. rcD{Rij®AttM§:3 , lf:^6COp{|ijaffi2 7 <h n 
{Rijmffi 2 8 OW^Bff^aK*[PlttlE*W*Pi-S - i \c£ 

*#S!»#^>r K 5 <0«B*#SS«3fc^>f K 2 

£*>J:3fc, »B**a**^t-K7U'^2 20 

-r z x 5 k % . *#^>r a— kt w ^ * ^_b<o#s»t^ 
iojt«6«o*^y 

vvt\ 04 (a) S:#B8UTRWf6o Sffi**®** 
^t-K7W2 (LEDA) 

irv*— (ps) \zx v^-z—zftm.mm.K.m. 

(i/v) l-<t 9mX*ftBEf£XtfcU 
(Err Amp) Ciot, — «;ttfl 
5 /1W/K7 HCfS^1-S (Ref) £Jfc«S 

*L*t jEx- * & fr/ T-Tu (ADC) £ 

<7^(Latch) KttWSiHa. 7^lC«£f 



B 

£ ti^ffilEx -f * A-X- * tt T n >f v? ? 

m& (DAC) lei 9. Tl-vfm^k LTMSJMW 
(E r r Amp) fcB*S*l*5. »git«St;L*3^T 

^-fflg»3t*«Sl* J ? : 4 (MD) J&»feO*=*-flT» 

(pwm) km* an*. ^^^«aew»«, kkjini 
>r kt w 2 xt**= * -ffiffl}ffi*3ts*3t ^~ 

K «fjE^a^*tt5) ^coV^T, 0 4 (b) «r»J(B 
urf^0^i~* o *«J(c, ROMtcfs«^n^±IB52(ift 

tm57-^^7S/f (Latch) t-a^lStL 
5 B 7s/^tc^Sn^S*^-^ti:T^n^/^^ ^ 
(DAC) r^-n^«*fc U-C»ft 

(Err Amp) \cm*}£tlZ> 0 MKitHIS^ 

h^t-K7W2 (LEDA) ^l^-^ix^ 

±i-M$^*=^-fsn**ais^ (md) a> 

T^^WaEHS (PWM) \z0lfj£tiZ o s<;uxm& 
^^(■*r»*^>Td— K7W 2 3fct/^ = ^— fflfiSffi 
^-T KT W 2 W*W**saB»»k^ <fc 9 Lfc 

— *«©*-y^lB«>*aA»*«:BI5 (a) Jc, 

^»*^H5 (b) \z7jk-t 0 mm (a) , (b) ic^-r 

J: 3^, *HEt5miifs/^T±3 0%^L±(7?3ta* 
4 /5>^o^n^-ff-^^^v>r^a^i^»J®-t-5 

£9, 2 8e^^2/^JC*3V>T, ±10%J^T^t±JA 

[^1] 
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6 0 0 dpi 




2 5 6 K y h 




760±10 nm 




1 5 jl*W (5mA) 








± 5 %£*T 




± 1 0%£*T 






K*m 


A 1 G a A s 



^t-K7W 2<03fcta#*Sffi£, 



<, KSKftS. SL<llgttl2 3i:T}Tt?4v>St 
fcixtfAv\ Kfti5HB*i i^gS2#RI*i 2 

SttJI 2 3 «ffi3B*:£«S3te*V t-K5t {IMA 

WSM**^ 6 o&ttl 2 3 B*«ftWte5M*i-fttf A 

3/^o»2Wjtll6«t-ov^H6, H7*r#RRUTBiW 



2. &tf^=*-fl§g^3fcm«M*^4, B*8 3fclW 

20 ^irco^ic, IfilIi:»UlETfcotttSfil 
*T?^-rsm3^Pi«l 3iS»JtbHTV^Sri:'Cfc 
5c «BMi»*^ K7 l/>f 2 © PfltS 2 7 
fl, tf«38*S**^>fa— K7W 2(D3tWltSD52 

a t E#«©*«B»*ii«*y-f a— K7 i^-r 2 

nr^«9, r<7>fg3#8t«l 3 tCt . «ffi»#ffl»3t 
^t-K7W2t, BBIS&tf^x-Y^^s/ h 
3^iE»UTV>S^»^SS«it^i:4:«m^ra«J 
fc^HLTV>^ 0 rw»3^KSH 3«S i 02*fe»Hl 
so 2 9lCi»3lJ?)MnT?tft$nT*5l5, ^:0_L£r3l 
oTp«««2.7^6AuE«8AsaWDix-r*r £ft 

Wfe^flWISlotiJlfcS i Oz«fiHR2 9*r 
#LTJ£/££nTl^ e lf:^ot, 6 0 0 dpiJ^± 

S5*fiftl 0 ^ mBT© WRdBR 8 < t 

*v a-— K7Wfyyii^f^ v 

»tfSS«igep»i:S3 5>BI3H 3 -c«ftttffiMttfc# 
Bt^JxT:*^ »iB**US*^ K7 1/>T 2 © = 
>-*^ M2 6±ffl$tRI-3pBS±03i3/^>'^»aE^ 
so ftV>5piflft3it 0 ^^i/^/w^®Jt(CS i 0 2 if&iftfll2 
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mmi 3p^\z^^^>^(Dm^±z^mmtm<^^ 
ti^3o in 3#»i3i 1 3 <Dmfrm<tey, t* 

5 C l^Sot, 3f^£^^§rr5fc^Cft. S3 
#8181 1 3 COijJl^ 2 n m~ 5 0m mgST^^(f^V\ 10 

t*. nfflfcpSL pItnItL-C*«L-CtAv\ * 
fc, ^ K7 i/^f f y /I^SSMIM/ 
^*-K7l/-f2O*UlttBl0t, SlMSl 

<, W&ffiEft®, fL<(4gttl2 3iWC4v^"(? 20 
btMBLW Sfc, SJfSl#«i*l 1, Jg2#Ptt3ll 
2, 13 #pf|* 1 3 tt, flMMtiftftB J: «9 Sffi 1 fc*f 

>f K 5 fc (HBAltSS*:*^ 6 iZ>«tt:Jf 2 3 W^, 
Sffi363tS^*^>r KT u>f 4: KiR 8 RtM*:^ -f 
^^3/ h3*rE»LTV^*»ff«JI*j|rtB4:«)*SH* 
12 3IB«r««»JC»|«i-^tfatV^ 4:*>6>, 3t<7>l£SB 

3 * 7 y \*m 2 2^aurv^«3E5>aiiE-*-st 30 

*fc, SeSffi#BI*i 1 ^S2#gt«l 2 
<bSg3#flf£«l 3J4, «f UfeW-»R, l^-#i£-?£> 

09 (H80A-A' Wffi) J^i"<t5JC, ®3 

jMBflti 3^s i o 2 ®2 9*^LT|&Rtt<D#y >f 5 

K4 0T'I^T't^:^fc5 o ^y^^ K40 

- ^ 4 ©mb awsk** 

M&ytV'C KT W 2 0*U*0»J»Srfl5»fl[(ci3 so 



12 

Pet tt/^y >r ^ K4 osrfflv^^, eiiisiH&mftft 

fc $ itT flUJB AltHS**-?- 6 Alt £ 

^7 P col4^^iS^JicoVNTI2l 0Sr#flaUTRia-r 
5c HII»fc*3V*T, M»*M*^t-K7W 
2, &^ = ^-«*»3t*«ffll*-?-4^«3S«:Sll^ 

»B**a*3t^>f t-K7w 2 tttaite, 

ISMiaiff 4 (4-1, 4-2) 

F3, B»««^fl!>^!/^±fc, *SB**Si*# 
*V a— KT W 2 ©*fiblt*lft t KWfil^ttjBS**: 
IMWt-K7W2^jo£ffl (H*, ^-y 

<D3t^y >*--ytm\z3s^xn. *-**-mi&m&ytm 

W«*^t-K7W (2-1-2-12 

^-fy^i^M'J^^) 1 2 8fiOMf 
3tM^5t^^-—KTW>< (2-129-2-256) 

ofta;a&sy»i-ao wtttcit). ^3t^-r^--KTu 

>T 2^2ocO|K«tw|ZfiJbT^^^^tC3ttb^S:Mffli-r 

K7 W f y ^» 5 WllSWfCoPTllI 1 1^#1L 
X&W-tZo WH^*3V^T*ffiJ8*lB8*^>r^— KT 

tt»B**ai»*^>r ^— kt u>r 2 ^3tt±itt^^^^ 

^{llI^^v^T, 8IM»/>ft-K7K2^ 
j e=^-fflS«3iattaa*^4i:wlBI-*>oT, ^e-^ 

-ffl****«a!*-T-4o«B»ca*«oiii s 

««■) ^MLtVN^rtTfeSc wCOiS^ffloMl 5 
14, GaAslffil±Oai«a^ 

a A s S£ 1 ffite*t L-CffiflH:: G a A s S« 1 (C^ 
TltSS 4 #gf3l l 4 i:i:oT^- ^ - fflg** 

K7W 2 36>b^>3ta*d5 j e=^-fflg«3t«affl 
^4^MAltM§3t^6(cAttb^v> < t 3t 
SrKiR. Sit, M^f^rv>5o CHtc^D, 
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-fZlttbl^ 3t*r»iR. Kit. «SL^itTV>S 0 rttte 
M^t-KTW 2©Ult3ErfiI^»ft*36S 

?4©*I«*M*^t-K5 0, ffilBAltSSft 
*^ 6 Jc»Wi-5BK^*B*»fefflltSixfc*aA 

6Jc#ffi+«BfcR»«©*ffid»btaitS*tfc*ffl 
»*^>r^---KrU'^20*ffllt*rtIi:R»«© 
y XfllBa* k*3fc *V KT W ^ * ^O^ffi^Bt 

^ 4 <B«IB»#S[»# 94 K 5 OJtffl A fc «B7J* 
£ e S 1 OIIPJ^M^ ^ K7 W f 3/ y 
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UfeWB«(l»IiIKSr^LTV^5lHlKS«3 8±^M3t 

Wt-K7Wfy^3 1 ir^Jffllffl^ K 9 

3 3^bft*7 LM^v^-A-3 4 3* A 4 iM> XJB £ u 

y ypvD&ytyj a-- kt w *r*riii-«#»*^>r ^* 

-KIBOI>mifc»U<ft*J:3^E«*ix*. IB l <£>H 

si— KT W 2 0*a*«r3f3eom::iMW-J-S r 
fc±io%aTl:»«rfcms. -?:LT. ^11 

*a**y>f*-K7w 2©*mi«iB*»feiHfc* 

tt, ^^fu^^iag$tiTV>S*^Bi^ ^-3 5 td<t 

3 6 £ kfcfc 5~ ^-3 5 (Cio 

:/y VK; Ko«Mttt*2lc*-t-±5lc. Ky F«S 
600 dp U A4WX(D, WftSrOW* h<D^ 

[*2] 





6 0 0 dpi 


ffl * « 


A4 -i^X 


K y h & 


7 0 2 1 I s 




0.3 /* W/ K * h 1 


Km** 




% ts & * 










± 1 0%^T 







asBSBsfca**^ a— kt u^r ^3ttibtt^r^ t teRM 40 
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